Tris, RNase A, and propidium iodide (PI) were purchased from Sigma. The antibody of mutp53, 53BP1, TRF1, TRF2, hTERT, c-myc, and caspase-3/9 were purchased from Abcam. Unless otherwise stated, spectroscopic titration experiments were carried out in TBS (10 mM pH7.35 Tris-HCl, containing 100 mM KCl). The total RNA isolation kit and the two-step RT-PCR kit were purchased from TIANGEN. DNA oligomers (highly polymerized stored at 4 °C; long-term storage at −20 °C) are listed in Supplementary Table 1 and were obtained from Shanghai Sangon Biological Engineering Technology & Services (Shanghai, China). All tumor cell lines (HeLa, BEL-7402, MGC80-3, BEL-7404, A549, Hep-G2 cancercell lines and normal liver cell line HL-7702) were obtained from the Shanghai Institute for Biological Science (China). Stock solutions of all the compounds (2.0 mM) were made in DMSO, and further dilutions to working concentrations were made with corresponding buffer.
Instrumentation
Infrared spectra were obtained on a Perkine Elmer FT-IR Spectrometer. Elemental analyses (C, H, N) were carried out on a Perkin Elmer Series II CHNS/O 2400 elemental analyser. NMR spectra were recorded on a Bruker AV-500 NMR spectrometer. Fluorescence measurements were performed on a Shimadzu RF-5301/PC spectro fluorophotometer. ESI-MS (electrospray ionization mass spectrum) were recorded on a Bruker HCT Electrospray Ionization Mass Spectrometer (ThermalElctronic, USA). HPLC spectra were performed on Waters e2695 Spectrometer. The circular dichroic spectra of DNA were obtained on a JASCO J-810 automatic recording spectropolarimeter operating at 25 °C. The region between 200 and 400 nm was scanned for each sample. MTT assay was performed on M1000 microplate reader (Tecan Trading Co. Ltd, Shanghai, China). Cell cycle and apoptosis analysis was recorded on FACS Aria II Flow Cytometer (BD Biocsiences, San Jose, USA).
Cytotoxicity assay (MTT assay)
The cell culture was maintained on RPMI-1640 medium supplemented with 10% fetal bovine serum, 100 U/mL penicillin and 100 μg/mL streptomycin in 25 cm 2 culture flasks at 37 °C humidified atmosphere with 5% CO 2 . All cells to be tested in the following assays have a passage number of 3-6.
The cells 5.0×10 3 (HeLa, BEL-7402, MGC80-3, BEL-7404, A549, and Hep-G2 cancer-cell lines and HL-7702 normal cells) per well were seeded in triplicate in 96-well plates and incubated for 24 h at 37 °C and 5.0% CO 2 /95.0% air. Then graded amounts of compound were added to the wells in 10.0 μL of FBS free culture medium and the plates were incubated in a 5% CO 2 humidified atmosphere for 24 h and 48 h. Six replica wells were used as controls. Each the cells were grew for 12.0 h before treatment to reach 70.0% confluency and 20.0 μL of tested various concentrations of compounds were added to each well. The final concentration of the tested complexes or compounds were kept at 1.25, 2.5, 5, 10, 20 μM, respectively. After 24 h or 48 h of culture, 0.1 mg of MTT (in 20 μL of PBS) was added to each well, and cells were incubated at 37 °C for 6 h. The formed formazan crystals were then dissolved in 100 μL of DMSO and the absorbance was read by enzyme labeling instrument with 490/630 nm double wavelength measurement. The final IC 50 values were calculated by the Bliss method (n = 5). All tests were repeated in at least three independent trials.
Uptake of Pt in BEL-7404 cells
The BEL-7404 cells (~10 million cells) were treated with complexes 4-6 (10 μM) for 8.0 h at 37.0 °C in a humidified 5.0% CO 2 incubator, comparing with cisplatin (10 μM). The spent media was removed, and the BEL-7404 cells were washed with 5.0 mL of PBS for three times, scraped, and collected in 5.0 mL of PBS. The scrapped cells were spun down, by centrifuging at 2500 rpm for 10.0 min. The cell pellet obtained was dissolved in 1.0 M NaOH (1.0 mL) and diluted with 2.0% (v/v) HNO 3 (5.0 mL) for determining whole cell Pt content. Another set was treated similarly, nuclear proteins, nuclear fraction, cytoplasmic protein, membrane proteins and other fraction were isolated as described by Chen and Schreiber et al [1] [2] [3] . And the each final solution was made up to 5.0 mL using 2.0% (v/v) HNO 3 . The amount of Pt taken up by the cells was determined by ICP-MS. The instrument was calibrated for Pt using standard solutions containing 10, 50, 100, 500 and 1000 ppb Pt (platinum).
Apoptosis analysis
Apoptosis was detected by flow cytometric analysis of annexin V staining. Annexin V-FITC vs PI assay was performed as previously described [4, 5] . Briefly, adherent NEL-7404 cells were harvested and suspended in the annexin-binding buffer (5×10 5 cells/mL). Then, cells were incubated with annexin V-FITC and PI for 1.0 h at room temperature in the dark and immediately analyzed by flow cytometry. The data are presented as biparametric dot plots showing PI red fluorescence vs annexin V-FITC green fluorescence.
Cell cycle analysis
In cell cycle analysis, BEL-7404 cells cultured with complexes 4-6 were harvested, washed with phosphatebuffered saline (PBS, 1.0 mL), fixed with 70% ethanol, and these BEL-7404 cells 1.0 × 10 6 were centrifuged and resuspended in a staining solution (0.5 mL of PBS containing 50.0 μg/mL PI and 75.0 kU/mL RNase A) for 30.0 min at room temperature in the dark. Finally, the BEL-7404 cell cycle was determined with FACS Calibur flow cytometer (BD) and analyzed using Cell Quest (BDIS) and ModFit LT (Verity Software House, Topsham, ME).
Determination of caspase-3/9 activity by flow cytometric analysis
Colorimetric analysis of caspase-9 and caspase-3 activation in BEL-7404 cells exposed to 10 μM of complexes 4-6 for 24.0 h were carried out using the CaspGLOW™ Fluorescein Active Caspase-9/Caspase-3 Staining Kit. The BEL-7404 cells treated with complexes 4-6 and the controlled BEL-7404 cells were harvested from RPMI 1640 medium with 10% FBS, in a density of 1.0 × 10 6 cells per milliliter. These cells were washed with PBS and centrifuged for 3 times, and were then mixed with 500 μL culture. 1.0 μL of FITC-LEHD-FMK or/ and FITC-DEVD-FMK were consequently added and incubated for 2.0 h at 37 °C with 5% CO 2 . The BEL-7404 cells were then determined with a FACS AriaII flow cytometer equipped with a 488 nm argon laser. Results were represented as the percent change on the activity comparing with the control group.
Western blot assay
The BEL-7404 Cells were treated with the same as the above for 24.0 h with complexes 4-6 (10 μM), and total proteins were extracted by lysis buffer RIPA. Then use BCA protein assay to measure concentrations of each sample. After electrophoresis on 10% PAGE-SDS gel and blotting, anti-mutp53, 53BP1, TRF1, TRF2, hTERT, c-myc antibody, or anti-β-actin primary antibody and the corresponding secondary antibody were used to detect target protein via standard washing and incubating steps.
Senescence induction and selective binding to G4s by 4-6 in BEL-7404 cells
Staining for SA-β-Gal activity was carried out according to Moore and Chen reports [6, 7] . In brief, After the long-term incubation with complexes 4-6, the growth medium was aspirated and the BEL-7404 cells were fixed in 2% formaldehyde/0.2% glutaraldehyde for 15.0 min at room temperature. The fixing solution was removed, and the cells were gently washed twice with PBS, and then stained using the β-Gal staining solution (containing 1.0 mg/mL of 5-bromo-4-chloro-3-indolyl-β-D-galactoside), and followed with incubation overnight at 37.0°C. The staining solution was removed, and the BEL-7404 cells were washed 3-5 times with PBS. The BEL-7404 cells were viewed under an optical microscope and photographed (Nikon Te2000, Japan). In addition, RNA extraction, RT-PCR, and the selective binding to G4s by complexes 4-6 was according to the our previous reported [1, 6, 9] .
Gene expression by a panel of genes for RTqPCR array
Differential expression of telomeres/telomeraserelated genes was analyzed using the Telomeres & Telomerase PCR Array (RT 2 Profiler™ PCR Array Human Telomeres & Telomerase, PAHS-010Z, SABioscience, USA) obtained from Kangchen Bio-tech, Shanghai, China. RNA was extracted according to standard protocols and converted to first strand cDNA using the RT2 First Strand Kit. The template was added to an instrument specific, ready-to-use RT2 SYBR Green qPCR Master Mix. The resulting mixture was added to the wells (25.0 μL/well) of the PCR Array plate containing the telomere maintenance, telomere-associated complexes, telomere regulation and other genes associated with telomeres gene-specific primer sets (25 μL for 96-well plates) and PCR was performed. The threshold cycle (Ct) values for all the genes on each PCR Array were calculated using the instrument specific software and the fold-changes in gene expression for pairwise comparison were calculated using the 2 -ΔCt method.
TRAP Assay (TRAP-silver staining assay)
Each telomerase extract was prepared from BEL-7404 cells. A modified version of the TRAP assay was used [8] [9] [10] [11] . The PCR was performed in a final 50.0 mL reaction volume composed of reaction mix (45.0 mL) containing pH 8.0 Tris-HCl (20.0 mM), deoxynucleotide triphosphates (50.0 mM), BSA (20 mg/mL), primer H21T (3.5 pmol; 5'-G 3 [T 2 AG 3 ] 3 -3'), primer TS (18 pmol; 5'-AATCCGTCGAGCAGAGTT-3'), KCl (63 mM), EGTA (1 mM), MgCl 2 (1.5 mM), Tween-20 (0.005%), primer NT (7.5 pmol; 5'-ATCGCTTCTCGGCCTTTT-3'), TSNT internal control (0.01 amol; 5'-ATTCCGTCGAG CAGAGTTAAAAGGCCGAGAAGCGAT-3'), primer Cxext (22.5 pmol; 5'-GTGCCCTTACCCTTACCCT TACCCTAA-3'), Taq DNA polymerase (2.5 U), and telomerase (100 ng
Transfection
In order to verify whether complexes 4-6 can directly regulate c-myc promoter (Pu27) and the expression of hTRET in BEL-7404 cells, consequently inhibiting the telomerase function, we constructed EGFP and c-myc gene vectors according to those illustrated in Chalfie, Chen and He previous work. The detailed procedures for the construct of gene (c-myc and EGFP genes) vectors, and the method of transfection assays have been reported by Chalfie, Chen and He [1, 6, 9, 12, 13] . In brief, each 8.0 × 10 5 BEL-7404 cells were grown in 3 cm Petri dishes, and after 24.0 h, DNA transfections were performed as follows. First, 2.0 μg of EGFP plasmid [12] or 2.0 μg c-myc plasmid [13] were co-tranfected into BEL-7404 cells using Lipofectamine 2000 (Invitrogen), respectively. Then, complexes 4-6 (10 μM) were added into medium after 6.0 h of transfection, respectively. After another 24.0 h of complexes 4-6 (10 μM) treatment, the BEL-7404 cells were imaged using Nikon TE2000 (Japan) scanning fluorescent microscope, were determined by Western blotting or studied by luciferase reporter gene assay kit. b The concentration is 100 μM. 
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